Nephrologists who had recently completed their training in Australia and New Zealand were surveyed to determine their views on adequacy of advanced training in Nephrology. By comparing self-determined competency and skill relevance. Nephrology training generally meets percevied clinical needs, with most trainees securing their desired employment. Additional exposure to research and management skills were areas identified for improvement.
The number of nephrology advanced trainees in Australia and New Zealand (ANZ) has increased significantly in recent years. Reasons for this increase include efforts to promote nephrology training due to concerns of insufficient numbers of nephrologists in the workforce and the ability to cater for future community demand, introduction of safe work practices limiting hours doctors can work and a significant increase in the number of medical school graduates. 2, 3 Nephrology trainees in ANZ are eligible for specialist recognition in nephrology after a minimum of 3 years of advanced training following completion of the Royal Australasian College of Physicians (RACP) basic physician training programme and examinations. Prior to 2014, nephrology advanced training was composed of two core clinical years and one elective year that could be clinical or research based. Currently, the nephrology advanced training programme involves three core clinical years and is supervised by the Advanced Training Committee in Nephrology, a subdivision of the RACP. 4 Increasing numbers of graduating doctors and nephrology trainees have resulted in decreased clinical exposure. It has been reported that junior doctors in Australia spend only 15% of their day in direct patient contact. 5 A specific concern for nephrology training is that the increase in trainee numbers is disproportionally greater than the increase in patients with end-stage kidney disease (ESKD) over the same time period. This has resulted in decreased clinical exposure, particularly to dialysis and renal transplant patients. 2 The number of procedures performed by trainees, such as kidney biopsies and insertion of temporary vascular access catheters, has also reduced. 2 These issues raise concerns that the traditional advanced training in nephrology undertaken in ANZ may not continue to meet the needs of trainees and new Fellows. There has been limited research investigating the effectiveness of nephrology training. In the United States of America (USA), perceived gaps in training were reported by nephrologists in a number of areas of the curriculum, many of which also had significant relevance to current practices. 6 To date, there has been no similar study in ANZ. This study aimed to identify the adequacy of current nephrology advanced training in ANZ in meeting the needs of nephrologists once they were awarded Fellowship of the RACP (FRACP).
METHODS
A cross-sectional study, involving an online survey, was conducted after approval by the Human Research and Ethics Committee of the Prince Charles Hospital, Queensland, Australia (HREC/14/QPCH/277). The survey (Appendix 1/ Table S1 ) was developed after review of relevant literature and the current curriculum in nephrology. The survey was reviewed by the Advanced Training Committee in Nephrology and administered online using Survey Monkey ™ . Distribution was to eligible participants in early 2015 at the time of annual subscription renewal for membership of the Australian and New Zealand Society of Nephrology. Nephrologists awarded their FRACP in Nephrology after 2002 were directed to a statement explaining the study and invited to participate in the optional survey after providing consent. Participants who completed their Fellowship training internationally were excluded. Data was obtained from the RACP regarding the total number of nephrologists who were awarded FRACP in Nephrology after the year 2002, including information on where the Fellows trained (Australia, New Zealand or internationally).
Data collected in the survey included age, gender, marital status, location of medical school, year graduated from medical school, year awarded FRACP, whether any training was completed in a rural setting (as nominated by the respondent) and if the Fellow was accredited in another specialty area. Respondents were asked if they had completed, or commenced but not yet completed, a higher degree. Details for those undertaking or those who had undertaken a higher degree included why they chose the higher degree, whether completed post-Fellowship or not, whether it helped employment opportunities and if they were still involved in research. Respondents were asked about their expectations of their career as they approached the end of training and how this compared with actuality. The survey also focused on the nephrologists' perceived competence in a number of key learning objectives set by the RACP for training and how relevant those learning objectives were to current practice. 7 Respondents were asked to rate their nephrology training as either 'well trained', 'some training' or 'little/no training' for each learning objective. They were then asked whether those learning objectives were 'very important', 'somewhat important' or 'not important' to their current practice. This format was modelled on a previous non-validated USA study. 6 For the purpose of analysis, training was considered adequate for post-Fellowship needs if reported as 'well trained' and importance was considered significant if participants reported 'very important' or 'somewhat important'. Data was de-identified and stored on a password-protected computer. Descriptive statistics were used to report participants' characteristics. Results were expressed as frequencies and percentages for categorical variables, mean ± standard deviation for normally distributed variables and median (interquartile range) for non-normally distributed variables. To further assess the adequacy of training as trainee numbers increased, participants were divided into two time periods; group one included participants awarded FRACP from 2002-2009 and group two included those awarded FRACP from 2010-2014. Differences between the two groups were analysed by chi-squared test for categorical data and Wilcoxon rank sum test for continuous non-normally distributed data. Data were analysed using standard statistical software program (STATA 12; http//www.stata.com/). P values of less than 0.05 were considered statistically significant for all described analyses.
RESULTS
One hundred and thirteen survey responses were received. Eight respondents were omitted from the analysis due to achievement of FRACP prior to 2002 or completing their training internationally. Information from the RACP revealed 306 nephrologists gained Fellowship between 2003 and 2014 inclusive, of whom 68 trained internationally. This resulted in a response rate for ANZ trained nephrologists of 44.1%. Of the 105 responses, seven did not complete the survey in full. A majority of respondents were men, married and had completed medical school in Australia (Table 1) . Table 1 shows that post-Fellowship plans closely matched actual employment for respondents. The majority was employed full time in a public hospital (34.3%) or undertook a higher degree (41.9%) immediately post-Fellowship. A significant proportion of respondents completed (56.2%) or had commenced (21%) higher post-graduate degrees, primarily because of a desire to pursue a research career or to enhance career opportunities. Most respondents reported their initial employment as their preferred place of work (74.2%), what they expected (81.2%) and an enjoyable experience (91.4%). The average working week (including those employed part time) was 37.1 ± 15.6 h with most time in clinical work ( Table 2) .
The current primary workplace setting and hours spent on clinical work, nephrology and research reported by respondents reflected their initial work post-Fellowship (Table 2). Currently, 62.3% are employed at a single workplace, 29.2% are employed at two workplaces and 8.5% are employed at three workplaces. In their current practice, the average hours spent per week on teaching, administrative tasks and supervising nephrology advanced trainees were reported as 3.0 ± 2.5, 3.4 ± 4.1 and 3.0 ± 3.6 h, respectively.
Training adequacy and importance
A majority of respondents reported adequate training in most areas of ESKD, including transplantation (Fig. 1a) . Teaching and exposure to the use of immunosuppressive agents were also predominately adequate (83.7%). Less than half of respondents reported adequate training for conservative care management (42.9%), automated peritoneal dialysis (38.8%), home haemodialysis (41.8%), continuous renal replacement therapy (CRRT) (23.5%), and the assessment of transplant recipients (48%) and live donors (34.7%).
Areas of ESKD (dialysis and transplantation) were reported as highly important to current practice (Fig. 1b) . Conservative care (96.9%), CRRT (82.5%), use of immunosuppressive agents (99%), assessing transplant recipients (93.8%) and donors (91.8%) were also considered to have significant importance to clinical practice.
There were mixed responses for reported adequacy of skills training (Fig. 2a) . Adequate training was reported by a majority of respondents for performing native (79.6%) and transplant (76.5%) renal biopsies and non-tunnelled haemodialysis catheters (64.3%). Responses were lower for interpreting kidney biopsies (43.9%) and prescribing plasmapheresis (37.8%). Very few reported adequate training in performing peritoneal dialysis catheter insertion (11.2%) and interventional haemodialysis access procedures (10.2%). 
ANZ nephrology training
Skills considered most important to current practice by the respondents were interpreting a kidney biopsy (95.9%) and prescribing plasmapheresis (89.8%). The skills considered least important to current practice were tunnelled haemodialysis catheter (50%), peritoneal dialysis catheter (36.7%) and interventional haemodialysis access procedures (35.7%).
Managerial training was generally reported as poor with low responses of nephrologists receiving adequate training across all categories (Fig. 3a) , a significant mismatch when comparing rated importance with practice. Managerial skills were considered to be of significant importance to current practice by most respondents across all categories (Fig. 3b) .
Only a minority of nephrology Fellows reported adequate training in research (Fig. 4a) . The best response was for interpretation of medical literature where 45.9% reported adequate training. Respondents reported significant importance to their practice in the areas of clinical research (91.8%), ethics approval (88.7%), interpretation of literature (96.9%), access and use of the Australia and New Zealand Dialysis and Transplant Registry (92.9%) and quality assurance (99%) (Fig. 4b) . Table 3 
DISCUSSION
Our study is the first to examine career paths and training adequacy of recently graduated nephrologists in ANZ. We report that a majority complete a higher degree in research and follow their preferred career choice. Nephrology training in clinical areas is generally adequate, but trainees report being underprepared in management and research skills.
From 2014, nephrology trainees in ANZ were required to complete a minimum of 3 years of core clinical nephrology, which compares with previous training requirements of two core clinical years and one non-core or elective year. 4 This change ensured nephrology training in ANZ was more aligned with other international nephrology training programmes such as the United Kingdom and Ireland and was also in response to concerns regarding decreased clinical exposure during nephrology training with increasing advanced trainee numbers.
2,8,9
Despite concerns regarding possible reduced clinical exposure, our study does not support a difference in quality of training between the periods 2003-2009 and 2010-2014. There were no areas of clinical training that were reported as less adequate by trainees between the two time periods. This is despite increased numbers of nephrology advanced trainees in ANZ over that time while clinical exposure and procedures performed by trainees has decreased. 2 Despite a lack of current evidence for diminished adequacy of training, future concerns regarding quality of training remain, particularly regarding reduced work hours for junior doctors, increasing numbers of medical graduates, reduced doctor-patient contact time, and increased flexible training such as part-time appointments and job sharing. 5, [10] [11] [12] [13] Although there have been valid concerns raised, our data is consistent with other published reports of inadequate evidence that these issues (particularly reduced junior doctor working hours) have led to less adequate training. 14, 15 Nephrology trainees have expressed concerns that increasing trainee numbers will impact employment opportunities; however, most respondents in our survey reported being able to secure their desired positions. Most have also expressed satisfaction in their role. Notably, few work in private practice after completion of training. Our results showed that 24.8% had trained in general medicine or another specialty, and a significant portion of working time was spent in non- A significant number of nephrology Fellows pursued a higher research degree, mainly for career development or a desire to undertake research. The numbers of ANZ nephrologists who had completed a higher degree (56.2%) was higher than reported by a study from the USA of both 'academic nephrologists' (41.1%) and 'non-academic nephrologists' (16.1%). 16 However, 40.7% who had completed a higher degree are no longer involved in research. This correlates with the proportion of those who undertook a higher degree for career development (43.2%) and may reflect competition for clinical job opportunities immediately post-Fellowship. On the other hand, the prevalence of those undertaking higher degrees may also reflect recent Fellows filling the perceived gap in research knowledge from their training. Our study has shown that ANZ nephrologists feel there were many areas of the nephrology curriculum for which they received adequate training prior to being awarded FRACP. In particular, in-centre and satellite haemodialysis, the care of transplant patients in both the acute and chronic setting, as well as the use of immunosuppressive agents, were highlighted as areas of adequate training. These areas of patient care were also viewed as having high levels of importance to current practice. Procedural nephrology, such as performance of native and transplant renal biopsies and non-tunnelled haemodialysis catheter placement, were also areas of strength, with perceived significant importance to current practice. These results are similar to research from the USA. 6 Despite these strengths in ANZ nephrology training, there were some clinical areas that were perceived as having high importance to practice in which many nephrologists felt less adequately trained on completion of Fellowship. Training in home-based dialysis (peritoneal dialysis and home haemodialysis) was surprisingly less adequate than expected, despite home dialysis modalities being common in ANZ (32% of prevalent dialysis patients in Australia and 36% in New Zealand). 17 Training in conservative or supportive care management of people with ESKD is increasingly recognized as an important area, but was identified as an area for improved training, similar to a USA study. 18, 19 Transplant training was adequate for acute and chronic care, but training in assessment of live kidney donors and potential transplant recipients was less adequate. Training in these two areas is critical to ensure patients receive early access to transplantation with the associated survival benefits and cost benefit to the wider community. [20] [21] [22] A majority of respondents reported inadequate training in CRRT and also that this area was less important to their practice. This is consistent with practice in ANZ where CRRT is most commonly supervised by intensive care specialists. Respondents reported high rates of inadequate training for insertion of tunnelled haemodialysis catheters, peritoneal dialysis catheters and interventional haemodialysis access. These areas were also considered of low significance to most nephrologists' current practice. This is consistent with results of a recent ANZ survey of procedures performed by nephrologists. which showed high rates of renal biopsy and non-tunnelled central venous catheter insertion but lower rates of other procedures. 23 Interventional nephrology is a developing field in ANZ and a number of centres have nephrologists who are performing interventional procedures with evidence of good outcomes. 24, 25 It would appear that, although not essential for most practitioners, nephrologists who are interested in learning these skills seek them out during training. A USA study also found significant variation of experience in procedures between trainees in different hospitals. 26 Similar to research from the USA, nephrologists reported inadequate training in research and managerial areas despite being of significant importance to practice and part of the current curriculum. 6, 7 Inadequate training was reported universally for managerial skills despite high importance to practice. It may be argued that nephrologists should focus their advanced training on core knowledge and clinical practice and would be able to learn managerial and research skills post-FRACP. Many nephrologists advance their research skills post-Fellowship with a majority undertaking a higher degree in research. It would also be expected that nephrologists improve their management skills post-Fellowship, but it was beyond the scope of this study. Considering the high importance placed on many aspects of management, it would seem that an adequate level of education and experience in these areas during their training would be of significant benefit to trainees and their subsequent practice. This could potentially be achieved by participating in structured course work. In Ireland for example, leadership and communication courses are a compulsory component of the curriculum. 9 Our study provides a valuable insight into the perceived adequacy of nephrology training by recent nephrology Fellows although there are a number of limitations. Given the nature of the survey, there is a possibility of recall bias by respondents, especially regarding their competency at the time of finishing training and their career choices. Furthermore, responses were subjective as no objective measure is currently available. Population bias also potentially affects the results of this survey. The response rate was 44.1% and may not necessarily be representative of the views and experiences of all recent nephrology Fellows, especially with the low number of respondents who attended medical school in New Zealand. Considering nephrologists are time limited and frequently asked to complete surveys, it is possible our response rate leads to bias. The response rate of a similar USA study was estimated to be 8-10%. 6 This study did not investigate whether, with continuing education, nephrologists now feel competent and well trained after practising as Fellows of the RACP. Furthermore, changes associated with three core clinical years, the increase in trainee numbers, decreased working hours and a plan to change to a competency-based curriculum may impact perceived adequacy of training in the future. A repeat assessment of training adequacy post implementation of the recent change to a 3 year core training programme will be necessary to evaluate the effectiveness of the extended programme, particularly in its ability to address current areas of weakness.
CONCLUSION
A comprehensive advanced training programme is essential to continue producing high-quality nephrologists and provide a high standard of care to patients in ANZ. The adequacy of nephrology training should continue to be evaluated and subsequently evolve as the needs of the profession, trainees, patients and the wider community change over time. At present, on completion of nephrology training in ANZ, most nephrologists obtain their first preference for employment and, a large percentage undertake higher degrees. ANZ nephrology training equips new Fellows with most clinical skills required for practice, but training in management and research needs further attention. 
